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Volunteers and mapathons
Anyone can volunteer their services from the comfort of their own home. But the idea that looks set to take off is for volunteers to work at sociable and technically supportive "mapathons." At one of the first of such events, hosted by the Guardian newspaper in London on 7 November, 80 amateur cartographers along with 100 more remote volunteers, put the inhabitants of Baraka, a town in the Democratic Republic of Congo that's endemic for malaria and cholera, on the map. The mapathon traced 5768 buildings, including homes, schools, shops, restaurants, and 1609 roads, on what had been just a pin on the map. "It's a truly rewarding experience," said Carmen Sumadiwiria, a masters degree student at King's College London, which organised a mapathon of about 100 volunteers on 24 November and has helped map Ethiopia's Gambella refugee camp, which has a population of 50 000. "It's a landscape of tents, and we were able to map them all as well as buildings, roads, and water sources," she said. "You're working at your laptop, and each new section that's mapped is put up on a large screen so that you can see the whole area gradually being filled up." MSF has no doubt that the initiative will transform its work. "When we respond to outbreaks and emergencies, we analyse three key themes: the person (age and sex), the time (how quickly the outbreak is progressing), and the place (geographical spread). But we struggle to understand this third factor well. And without spatial information, we cannot target interventions accurately, making us more reactive than proactive," said Ruby Siddiqui, an epidemiologist at the Manson Unit. "That will now change."
Cholera in Haiti
Jobanputra recalls the moment that he became acutely aware of the importance of spatial epidemiology. He was with the MSF team in Haiti in 2011, responding to constant cholera outbreaks affecting 650 000 people after the 2010 earthquake devastated the island's infrastructure. 2 "We had limited resources, and we became aware of how difficult it was to manage with the very sparse descriptions of where people live," he says. "At one level it seemed to be our failure in not listening properly to how people identified the location of their homes, whether it was the distance from a crossroads or whatever. But the truth is that it was almost impossible to get an accurate idea of where they lived.
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It was then that Ivan Gayton, MSF's geographical and information systems consultant, heard about OpenStreetMaps providing a similar service to Google maps in the West. "Above all," he said at the 7 November launch, "we now have the potential to create maps by and for the people. The dream is to have accurate maps at the beginning of a disaster so that we can get to the most vulnerable people before things go wrong."
Sleeping sickness
It's not just in large epidemics that the initiative will help. "We've reached a point with something like sleeping sickness where the disease is practically eliminated apart from small pockets of infection that mean it remains a danger," says Siddiqui. "With proper maps, we may be able to identify areas most at risk and target diagnosis and treatment strategies more efficiently."
MSF can also create animated maps to show the spatial and temporal nature of a problem. "Ivan [Gayton] has been able to create animated maps to demonstrate how interruptions in the Haiti water network could be linked to spikes in cholera and use this as a way of putting pressure on government agencies to carry out immediate, effective repairs to the network," she says. "We may be able to do something similar in west Africa because the Missing Maps project has already mapped huge areas to support the Ebola crisis."
MSF has already noted knock-on effects in the communities that get mapped. "Local people are often surprised that they can access the map free of charge. It brings them a sense of independence, of ownership, and a feeling of involvement and becoming part of their own community's public health efforts," says Jobanputra.
"Missing Maps has not required a great deal of funding from MSF," Jobanputra says. "But the point is that it enables us to deploy funds more wisely. Every doctor is aware of the benefits of spatial epidemiology from John Snow's example. We have already created maps that will enable teams on the ground to provide a more rapid, more effective, and better planned response to vulnerable communities. This results in more rational use of resources and means that the donations we receive from The BMJ's readers will be used as effectively as possible."
